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1 

UT»J*anfc«»«)MOS F5>>*X*£fc:J:!3fllJ3E 
BUia 7 * F y< F 

UStfSMOS h7>v^i'© / >&< <hfeH5I27^ F 

ffiCOMOS F5>S ; *^O^*6tt®«<0SHK:>' 
»J-iM HR^KW ShT^S C t S«f« it* CMO S "0 

*B««i*t5ia-r*5Fic*«««: f u-r >i:-r^>m i <o 

MOS h^>v ? X^<h> 
(DUOS h7>y^^i. 

WE*»#*««c»j*sn, »E*.2©Mosh7>y 20 

3CDMOS F^^X^tfcWU 
»EJgl©MOS h?>^©HtEHK >og|®lc: 
ttS/UlM F«tf%<. WEJSIOMOS F5>yx* ' 
©V-X^SB, 3fctffc:fl9E*2<DMOS F^>> ? X^ 
Stf»3 0MOS h7>^^©V-7KtfHK>t0 

asmK^ytMr F«3&«»j«*fiT^*2:t*»«tT* 

CMOS-<^-> ? ir>1t 0 

[i»*^3] 1ME¥*{**«£* S9fe^3(7)MOS h 
£E«© CMOS-f^-vt >U*. 

i»E*»*ai*©±Ki* f — nfiftis^Lty- Fmss 

WE¥W#a6«»CNffl^W«l«r»AbTWE7* F^-f 
F<&* V- F»C»*UfcNffl^F>l!«l«l««:*"r* U 
t7 F F7>^***$tmft©N^**;UMOS 

'>&<tfciE7^ h4f< *-F©±*6i»eU-fc!y F 

jWE¥w**«o±«^^«R*»j«i>» &&mm*<D 

ifcJR t fffl IB •> 'J a 5/ U3>t*g«St 

TS'UIM FlRt»lSi"*xatt#'*"*Jltt*«fc 
T £ C MO S -f ^ — y-fc >-9-<o«iS #*£o 



2 

ttE¥*#S«®±M^lR2 0lMII««AT«XS 

«rEW2(0«»Wc, •HEU'fcv F h7>^^OWE 
7* F^^-F#J^FM^«i^tciJj3t-r^>=»>3 7 ^ 

Hffta>»E^U-»--f FR^SU»T*3>^^ F 

mitey?*? F*-;i/K:»«#*a*a*WE»2«)iis 

[0 0 0 1 ] 

£nfc:7* h^*-H»tfMOS h7>^^i:J:t) 
flljfcsn* CMO S -f s*-k >-9"Rtf*0>«*ifi*i*fc: 

[0 0 0 2] 

^-^-fc>*««Jt<«fflSn«J:5K:a:-3fc. CMOS 
-f — v-fe>-y-^, CCD (Charge Coupled Device ) 

[0 0 0 31 021 BCMOS^^-^t>W 1 IB* 
O^flfilHlKHT**. CCOEI2 1 JC^-TCMOS-r — 

f©Nft^MOSF7>^^Tl , T2 , T3 t 

FttF9>S**^Tl C7) KK>S^h7>y^^T2 
©y— Ffc»«S*lT^*. F^>^X^T1 f T2 0 

[0 0 0 4] F^>>^X^T3 ©V-X«h7>yX? 
T2 CDFH >C*«3ft! FU-f >tt«#»fcttbT 

f am* s l c t At^is £ n* ?u skir ictg tt snt^ 

^ 6^3, h?>^X*Tl ttUtyFF5>^^i: 

F9>S>*^T3 'tt»«ffl h7>^^i^tl^o 
[0 0 0 5] CMOS-f/-yt>*TH ¥**S« 

0 - 2 4 8 0 3 5^4>«JCtt. U -fc y F F 5 >zs7>9<D 
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y-h»c«*er*«^®«tt*3gI:BIC«ftS** CM 
O S -f ^ — s^ir >it 94 j- ^ ^ * 1/ > ^ St£*:t" £ SB 

[0 0 0 6] 

$nfcMosh7>y7?^v-X' k V4 *m 

&zi>?? b*-)i>\zmnfrzw£> io 

&A,T£fztfT~\t. mmfttV-* • FH >t<Di%ffl>& 
^t<fj:^ MOS h7>yX^(^)V-X ' YV4 

LTV-* - KU-f >fcE»tS:«a»^««^*-i: 

ru- ^ -r s mm&f&ft t p n y - * r * an* 
-c^ft a ti c t \z j: o mm-? z> x *> nz> . 

[0 0 0 7] EUl**&* #ISW4> MOSh7>y^ 
[0 0 0 8] 

[MH&#*f *fc»G>*&] ±ELfcHUB»4. 

(DMOS h9>^^t»CJ:0«J«Sn*CMOS-f ^ 
KEiaULfc^ltfclWISttSMOS h 5 

6»«tt4 CMO S Y ^-^t >*Ci 0 *«T5. 
[0 0 0 9] *«§«JC*^Ttt, 7* h^*-HOT 
WW^$:Wt^MO S h7>^ 

<^-yt>»en§ e 

[0 0 10] *3BWfc:4$V*Ttt, Ut7M^7> 



4 

fc, ±EUfcRBtt, ¥i»!fii:^ffl^Al7^ 
h^*-KS»*f*Iit, ffflE*SM**«0>±K: 
HBW*^l/Ty->tift»JW6Ii t< TO 

*y h h7>yA^^MSONft^MOS h^> 
yX^^Mt^IS^> ^&<ifciiaE:7:* h$''r*- 
OyUa>t^^$itty'J^ HI«S:»j«T*xa 

t«*nctt»*i«cMos</-> # t>*«) 

[0 0 l 1 3 *5EM*j£Jw45^Tfi. 7*Y94*-Y 
[0 0 12] 

»<D»ffi©CMOS>r^--^ir>iJ-<z>yn!y^H, 02 
«I^U<-ecOCMOS-r ^ — > ? ir>1tco 1 H***^ 3 ? 
®0T&£<, 0 1 (C^Ti:r){c. *W*S«l0tctt, 

A/D3>A— ^4«®BBtfjn£SnTfr*«. SJtffl 
1 Ktt*R«DB«««EWUT»J*anTVi«. loco® 
*tt, B2C£rJ:3K:. lW7*h^*-KPD 
£ 3®CDN^*;UMOS>^>:xX^Tl , T2 . T 
3 fcfc<k9«J«S*U *©«HWS»ttB2 1K±D«S 
n*. S!^tt5blHiSS2, S>i'ff£HI*3& 

[0013] 03-B18 tt*389J<BHJB<0»SS<0 C M 

0 3 —HI 0(4^^- h^<*— HatfU-fey F^7>y 
*$ 7 SP#(D#rffil2, 01 1-0 1 8t4/15Z)lHlSSOCMO 
SIslB»iC*5^»rffiHT**. 0 3 (a) , 0 

1 1 (a) tC^-rcfc'SJC, 0(O*BB€rRiK 
ft:S*T»3 nmCO©$C0v' , j3i>^H5l (0*ii:T) 
*»J5KLfc«. f0±{:yU3>MJi (S iNI) 1 
1 £#J1 1 5 nmO»SI:»*t*. ttT, v'jn> 
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hmi 2 *"7X^t:LTyU 3>&<tmi 1 S:X7?> 
iff*. l^yXMl2^no 
[0 0 14] 03(b), Ell (b) (C^-Tcfc 

LT, ^^t^lt^MlOC'Jy (P) 
WAtfl8 0keV, 1. 4X10i3/cm2 ©*ftT 

[0015] *<D«, 03 (c) , 011 (c) 
&o\Z. Vis7» hJRl 3£:I»*U 1 1 5 O'COiaST 

7>yx^»«8i:N^i^4 2*»*«. 0 
4 (a) . HI 2 (a) (C^T^^C, 9 0 OICOOiBK 
TfKtffiStlSU 5/«j3>ftfl:ill lKHto*lTfc*>« 

[0 0 16] *(C> 7*>^-f*— H»jaE«©9x*«r 

^^-r^o 04 (b) css-r^i*:, ^7ta5 20 

(B) #JA«6 0 0 keV, 3X10 
12 / cm 2 (D^frT^^>aALT, ¥S*S*1 0* 
nP£PF*E«&Jl (r>x;W 4 3 6»«t5. -^cd^. 0 
4 (c) , 012 (b) K^Tcfc-MC, 7^h^t- 

^l/y^hil7Ti^ Nft?>MOS>7>yX 
*J&j£fiBK:*0* (B) M«14 0keV, 8X 
10i2/cm2 0MT-f*>ilAl, P^xJP445: 
JBJdtrafcfcfcfc, Nft^MOSh7>yX^0f 
t^hyyg4 4a*Mn. ^ft, Ui^Xh 30 

[001 7 ] ; 05 (a) . 012 (c) K^Tcfc 

8 0 0 < COiaSTJ»«i31UT¥«ft*«l 0£7)i 
ffi*c»S^*5 7 nm<D5>U n >»fb« (y-hift» 
1 ^LT, CVD (Chemical Vapor Dep 

osition ) mz±V. 0(7)±M^®fCT^ 
Jl^77AyU3>il 9^50 nm<0®SK«j3rt- 

[0018] -?-a>f&* 05 ( b ) tl^-T J: 3 tC. 7 * b 

yXH2 0»)SU:i, MK 2 0 ^BtotlT 

«r>tt^^a5»«>*«#*tEl 0 .(B) MX 

if3 0keV, 1. 8 x 1 0 12/ cm* <£>^#T<^> 

[001 9 ] friz* 05 (c) , 013 (a) iC^Tci: 

7^777y'J3>Ei90)±i:wsi 
^Aryy'J 3» R21S150 nmCOiP^tCfiJcS*?" so 
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£ e f l/T, 'J> (P) PRtf4 0keV, 8X1 
015/ C m2 cD^fr-C-f t>SALT, 7W7Xy 
■J3>B11 9 £{£J£in{t;-r£>o ^JC, 06 (a) , 01 

3 (b) iC^-Tct^t^ CVD'ttCtD, WS i R2 1 
CO±ir, ->U rx>»ffclR2 2 £r£j4 5 n mO|p£ 

U :Oy'j3>Kftlll2 2<D±KR»B5ihJi£L'T\ 
PVD (Physical Vapor Deposition ) ttfC«tO"7 ; E^ 
7T*t>-X>m (B**"T) S».3 2nmO»a»:» 

[0 0 2 0] ^-CD^:, 06 (b) , 013 (c) ICtk-T 
ct^tC. 7*hUV^77>fl:<J:07 : &^77X*-# 
y'J3>S«2 2, WSH2L 7^7 7 
Xy'J^>l2 0Stfy'Jn>S«l 8^rX^^>^ 

^K\Z, 0 6 (c) \Z^^^>\Z. 7*b?'i*—\ i mf& 
»i:8**t«l/^ h«!2 3&»flEU 7th^* 

— Kjej5K8BJC>J.> (P) #]A«2 0keV> 4X1 
0 !5/cm2 ©*ttT-f*>ftALT, NS**G«J«« 

4 5^^J«*r^o -e<D^, lx^X MR2 3*rl**U 1 

o o ot«ti o»paj»ffla*js-r. 

[0 0 2 1] *&IZ. 07 (a), 014 (a) K^Ti 
o\Z. Pft^MOS N^>> ? X^^gBS:^^^ K 
y-f*— K»fiRffl5*a-5 1/^X h^2 5£J£/#;L, N5 1 

U > (P) ^JA«2 0 k e V, 4 X 1 0 i3/cm2 
OftfrT-f *>aAbTft»«NS!^M«l««4 6£^ 
^<D^ l/^hR2 5S:l»*1"S. 
[0 0 2 2] &IZ. 0 7 (b) , 0 1 4 (b) \Z7jk~$~<k 
V\Z. Nft^MOS b5>zSX*1&l&%lR&7* b 
^*-F»/S8SB5U^ Ht2 6t»At» P^ 

* * ;um os.h7>yA^ WfSflt&tf — h «l<E>nM tc 

BF2 Sv«A«2 0keV 1 lOW/cmi ©ftttt 

[0 0 2 3] ^tc. 07 (c) , B14 (c) tc^*r«t 
o\Z. ¥»#S«1 0<Z>Jtffl±E5K-><J:3>BtffcK2 7 
£1 2 0 nm^J¥^tC^J55ct-^o flT,.yU^>Sft 
JR2 7<0±K:7:* hl^X hJ&2 8£«J*U S'UIM 

[0 0 2 4 ] 08 (a) , 015 (a) K^fJ: 

- hig^fflSlC^-f bO*~)V2 9Sr»ricT«>. 

l/^MR2 8*RSt8. 015 (b) fc 

^-T£o\z, Pft^MOS h7>yA^MW 
<DSI5»Sa'5U^AMR3 0€»JsRb, Pft^MO 

5 b?>*S7*9<Otf— bUS<omtH\ZB Ft #JAte* 
2 0keV, 3 x 1 0 15/ c m2 cO^ttT-f t >ftA U 
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T, KjBflCPS^F««««4 8S»*t*. ^tOft, ^ 
yX FBI 3 O^iSfSo 

[0 0 2 5 ] B8 (b) , HI 5 (c) K^-f J: 

5K; Pft^MOSh7>yX^M$:Spl/y 

y- FtlS^MffilCflt* (As) $30keV, 1 0 »5 

^4 9e«n. -to*. l/y^hI3 1^iSt 
*UT; 1 0 0 O^SItl OOTMIbT, 

PS^FJEft««4 8RtfNS^JE»««4 9 SrSttftrT 
^maO, LDDM^Nf t^MOS h7> 

ij-fey F h9>i?7>4?Tl ©HK>fl (37* F 
Ft©*l*«) T1iLDDMi:^cJ:f)&^ 

[0 0 2 6] 0 8 (c) , 016 (a) IZ^-fJ: 

Ts 3 0 n m(DT i I 3 2 $:Mt^o f ^>i, 

7 0 0TC©fiST9 0WMt, *9««*ipt» 
SLT^£gB#OT iHI3 2£->UlM FflrT*. 
ft. B9 (a) , H16 (b) IZtk-T&oIZ. ifcKJftO 
Tii3 2&iyf>J r l:J;0iit*. ^tiJCkO, 
MOS h7>v ? X?0V-X ■ •KK>(fi«©«ffi±l: 
->'J1M HUB 3 3**38*. toft, 8-0 Ot:<0ja*-C3 
0&MJ»5aaUT, yU^HI3 3^Sft$t^. 

[0 0 2 7 ] 0 9 (b) , 016 (c) {r^-r«t 

•5 IC, 1 0 ©±(BO^ffitcJfi»IR 3 4 

:CDffl8i3 4ll WAKSiONS2 0 0 nm, 
S i O2 £ 3 0 0 n mOJ¥£ IzmM LTMI"^- -to 
ft, &SMK3 4(D±lCSOG (Spin On Glass ) J^3 6 
£ft*UT«H*¥fiflrr*. SOGi350± 
K^a-FU^XFffil (0^ifT) £J£>&U Sft&tfS! 
ill^IT, 3>*^ F*— )Vtel$M\zn*WLttZ>* 
tLT> CO^^^LTSOGIg3 525c^$6^a3 4^: 
09 (c) , 01 7 (a) \Z7ik-?<k? 
\Z. V-ky F h7>yx^© >T**^Fj6E«3«« 
4 6Rlffilf^y'J^ HP 3 3 >^2? F 

^35a«t^ to*. U^MR«r»*"T 

[0 0 2 8 ] ^K, 010 (a) , 017 (b) KtkT 
&Z>\Z* i!l:Ti^2 0nm> TiN£5 0nmOJ¥ 
SK3Vty*»JdEbT, T i 8g3 6S:Mn. -tO 
ft, 010 (b) . 017 (c) tC^-Tcfco^, 

g«u oo)±m±mz?>?XT> (w) i37*8o 

0 nmWJSSKlJgfiJtU a>^^7 h*-Jl/3 5 a4:^> 

[0 0 2 9 ] tOft, 018 ( a ) ct p \Z, P > 

tf7*T>%% 3 7 ^CMP (chemicalmechanical polishi 
ng ) WSLT3>>i7 h^-^3 5 a^^g^O^ 
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>Zf?if3 7 a«3n*. tLT, T iS2 On 
m, T i NSr.5 0 nm^f^CMl, t©±CA 1 C 
u£r5 0 0 nm, Ti^Snm, T i N£r 10 0 nmO 

[0 0 3 0] #^T% 010 (c) , 018 (b) \Z7jk 

•?±oiz. mmm3 s */^-->^lt, m^gogs^ 

3 9Mt5. COck^twbT. *3lJSOJ£SiOCM 
OS^f^-yt>«W§. ±ia©J:'5*cUT«j« 
io £nfcCMOS-r — > ? -tr>it^, Ut7hh7>yX 
^Tl O F L"f >»ein©W»Ttt, h7>^^W 
-X • FU<>tiSSt7&^>»J-9"-f FHH3 3^1X1 

■/hS^. 7th^t-HPD^i^UcU 

*«tt snt^at^T, ■ 4KB? icfiHts »j— 

[0 0 3 1] 0 2 0 li*H«©»!l©CMO S ^ ^-y 
20 hft^RSTti-^O^WT* "H" \ZUZ>m^-C$>K). 

F P DO* V- FfiWOSft (0 2 1 \Z AT^tSi^ 

ir#*ST£SB#omfi:) 3eoHJE (vr) tc^^o 

PDfc3tto»ftJcisi;fc«W7&^*-r^. com^tcj; 

tU^hOTSLCT* "H" 

-to <h cro a ic jfc i; fcttftmft* h^>> ? x^ 

30 T3 *^UTtt^HiL/lHl8S 035ZIIEIS&) \Z&m^n^>o 
COck^tcLT. 7* F^<*--F PDk:ai«Ufctt<0 

[0 0 3 2] JSTF. ±E©*ttk:ifcOCMOS<^^ 

Jco^TK9i-r«. «K«tl/t; _hieo>?^tCci;0C 
MOS-f — ^1*>1*S:«iIt,fc. Utyhh? 
>i/X^Tl O HW >OSffitC : b'> , J'y--r FHSSrBJJifc 

-f Lfc. it^J^CMOS^^-y 

40 ir>1tT^, ^U^HRMIilcfi^T, 019JC 
^.t^tc^^ Hy<*-F^/£#&0^ (0 + ®^T* 

[0033] mm*)—?nm!$.ft&zfimw)-'i?nmi& 

CMOS<^-yt>U-$PfffiC*5^T81l, A/D 
50 OttStJU- F^5 0 0 (5 0 OmV(Cffl^) «±OfI^ 
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<DR±m&&ffl'<rc. it»w©cMos</ 

>tfl$m\*2 6msec ) TfeofcOlC^l, ^&§#J 
^CMOS<^-yt>ifett0-»lt*-Dfc, CO) 
C^b, IIJBWQCMOS^/ — ^>^«Jt«W© 
CMOS</-yt >+h tc Jt^T >J — £ SSt*^^: ^ - 
t*«B3nfc. ^#J(OCMOS-Y 

tr>::fcjW*«T#fc. SlMfiRJocMOS-f *-v-fe>-y- 

Jt^JcD C MOS-T ><— S^-tr >1t £ h7>y^^A f 7/ 
[0 0 3 4] ft*. *»W©CMOS<^-yt>*- 

xtt*n£i±fcSEfl:a-&TB»'r*-cMo s *r *->>-fe ™ 

[0 0 3 5] 

»t*TMft««*ST*MOS h7>^^ CJty 
hh7>x^^) coy— X • FK^it^th^ 

Bfritan, y-fXM»Sft5. >J-feyhh5> 

[Ell] Hltt*5SW«>«K©»»©CMOS^^-y 
[H2] H2fiBli;<'t©CMO"S>f /~v*tr>itcD l 
[03] 03^^O^>^CMOS-r^-> ? -tz:>1f^ 4 0 

So 

[El 4] [114^j^O^^CDCMOS<^-> ? -t:>*tl-CD 
g[ig#££*-f0T$>D* 7*hy-f*-HR«Ut7 

So 

[0 5] 0 5^^JgcD^gg(DCMOS<^-> ? -fe>-y-O 
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S. 

[06] 0 6«^JS<DJgfficoCMOS< * — > ? ir>ito 

So 

[07] 0 7(i^Mcoff^ffi(^CMOS-r^--v ? ir>1t(D 
h h^>v ? X^^SBlC*ttSKS®0 5) T$> 

So 

[0 8] ms\tmm<omm<Dcuos^ >Hr>-y-(D 

h h9>>?^^JgricffitC43W-SBrB!0 (*©6) T<fc 

So 

[09] 09^js<^^^ocMos-r^— > ? -tr>-y-o 

So 

[010] 0 1 0t^J!fScD^0DCMOS-<^-> ? ir> 
■fey h h9>S>**»J*«K:*tt*WlBBI (-t©8) T 

&So 

[01 1] 01 1 \*mi&<DJ&&<OCMO S'( — >Hr> 

£*5ttS»r®0 (^-CDI) TT»*. 
[012] 0 1 2^HSScD^^(7)CMOS< ^— > ? ir> 

«C*5ttSWrffi0 (^CQ2) T&So 

[013] 0 1 3ttlSJ£(0»f8<0CMOS>f * — > ? ir> 
1t<7)S!ig^r&^r^*r0T*O, Hi3CMOSlHlB»flcS 
KiSttSWrBei (-t<&.3) -e$>So 

[014] Bl 4tt^JB0»«OCMOS^^-yt> 

[015] 01 5J4ISJS<OJgffi©CMOS-f > ? ir> 

-tj-c!)aiifi*fe**"r0T*o, BiacMosigB»jaE« 

fc:fc#S»rS0 (*<D5) TfeSo 
[016] 0 1 6te^0^cDCMOS-f 5Hz> 

[017] 01 7\t^mcomm<DCMos^ ^-> ? -fe> 

itcDS3ig^&^:^t"0T$>O, MSCMO S 0SS^j*SK 
JC43ltSKffS0 (^CD7) T*So 

[018] 01 8»i^Jffi<D»88<BCMOS-f >Hl> 
tf<0Stifi:#i££Si"0^*O* J3iaCMOSigB®/SfiB 
tC*ttSfrS0 (^C0 8) T*S 0 

[019] 0 1 9tett&0flOCMOS-f — > J -fe>-y-^r 

^"T¥®0-e$>So 

[02 0] 02 0tt^j|ffi<DJBfSWCMOS-r i^fe> 
[02 1] 02 1 teCMOS-f *-:y-t: imM<D 
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1 o 

i i 

1 2 
8, 
1 6 
1 8 

1 9 

2 1 
2 2 

2 9 

3 2 
3 3 



•>U3>MI (S i NR) , 

1 3, 1 7, 2 0, 2 3, 24, 2 5, 2 6, 2 
3 0, 3 1 —UisTs hm. 

->'j3>8ftK <$*-MMt«l) > 

-WS iR, 

2 7 ->«JP>8ftR, 

3 6—T i flg, 
— >'JtM FBI. 



[01] 



[0 2] 
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* 3 4 

3 5-SOGE 

3 5 a — 3>*^ H^— ;k 

3 7-WK, 

3 7 

3 8 —MIR* 

3 9 —82*1. 

4 1, 4 5, 4 6, 4 9-"NS*««l««. 

io 4 3-Pa7ff«M* WiW . 
4 4-P')x;k 
4 7,4 8-Pffl^F*E»«B*. 
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